In vitro activity of the EWS oncogene transcriptional activation domain.
Aberrant chromosomal fusion of the Ewings sarcoma oncogene (EWS) to several different cellular partners gives rise to the Ewing's family of oncogenic proteins [EWS fusion proteins (EFPs)] and associated tumors (EFTs). EFPs are potent transcriptional activators dependent on the N-terminal region of EWS [the EWS activation domain (EAD)], and this function is thought to be central to EFT oncogenesis and maintenance. Thus, EFPs are promising therapeutic targets, and detailed molecular studies of the EAD will be pivotal for exploring this potential. For many reasons, the molecular mechanism of EAD action is poorly understood and one major obstacle to progress is the lack of an in vitro transcription assay. Using well-characterized EAD-dependent activators and soluble nuclear extracts, we have attempted to recapitulate EAD transcriptional activity in vitro. We report that while the EAD activates transcription strongly in vitro, the effect of EAD mutations is strikingly different from that observed in vivo. Our results therefore suggest that crude soluble extracts do not support bona fide EAD activity in vitro, and we discuss our findings in relation to future assay development and potential mechanisms of EAD action.